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(54) Abstract Title 

Method of refining a^hydrocarbon in a branch wellbore 

(57) A branch wellbore 106 IVc^uses equipment .222 which may be utilised for p>i^oeessing hydrocarbons 
ddwnhole. Such equipment may utilise stored materials 223, eg. chemicals and/or biological masses 
(enzymes). The production fluid may first be treated-to remove any water and soiids therefrom. The 
hydrocdrb6ns nray then be processed or treats^ to produce other materials, such as octane, benzene, toluene, 
methanol etc^ Tlie processing we|lb6re^^ such as wellbore 106, may be located at any location, such as above 
each piroducing brahGh wejlbores TlOj^^ 110b,anci 112. Additionally, multiple. weltbores may be utilised to 
accomplish processing and treatment of the: fluids downhole. 
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Title: MULTI-LATERAL WELLBORE SYSTEMS 
AND METHODS FOR FORMING SAME 



Field of the Invention 



This invention relates generally to vyellbore construcH^ more 
> particularly to meUipds for forming multi-iirahchea ortrtullwateral wellbores 
Vvfrom bne of more access wellbore. At least orib access wellbore is formed 
substantially in non-producing subterranean formations. This invention also 
relates to methods of utilizing such wellbores, including utilizing the branch 
wellbores for storing various- devices and materials for performing certain 
operations in the branch wellbores. This invention further relates to 
apparatus and method for transporting equipment arid materiais from a 
source location to a desired wellbore or between different wellbores. 



/ ■ Background tdf the Art 

To/obtain hydrocarbons such as oil and gas. wellbores (also referred 
lo as boreholes) are drilled from one or more surface locations into 
hydrocarbon-bearing subterranean geological strata or fe>rrhations (also 
referred to in the industry as the reservoirs); A large proportion of the current 
drilling activity involves drilling highly deviated arid/or sUbstaniially horizontal 
wellbores extending through tHe reservoir, typically, to €lrili a horizontal 
wellbore into a desired formation, the wellbore is drilled from a surface 
location vertically into Itie earth for a certain depth. At a predetermined 
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,,depth,ahe wellbore is dog-legged into a desired direction so as to reach the 
desired formation, which is gsually the garget hydrpcarbon4>earing or 
producing formation. The wellbore is drilled horizontally, into the producing 
formation to a desired length. Additional dog-legged wellbores from the same 
5 vertical Ayellbore are also drilled in some cases. Som^, horizontal boreholes 

extend seyeral; thousand meters into ^h^ rese.iyoirs.. Jn nnost cases, however, 
a single, horizontal wellbore. generally referred ,h^^^^^ 
, , wellbore. main ^vellbore of access wellbore. is driUect to recover hydrocarbons 
. , from different locations. within the resen^oir. More, recently, branch wellbores 
,0 from the main wellbore that ejctend.into se!ec|ed areas of the producing 

formation or reservoir have beep drilled , to increase production of 
hydrpcarlpons from the reservqir and/or to maxitpize the total hydrocarbon 
recovery frpm the resen/oir. Such a branph wellbore herein is referred to as a 
lateral wellbore and a plgrality of fucli branch w^llhpres; ex^ from a 

,5 wellbore are referred to multi-lateral or multi,t>ranphed we^llbores, 

, The primary wellbore and the mglti.latpral wejlbpres are generally 
drilled. along predetermined wellbore paths, which^ a^^^^ determined or 

plotted, based .on existing d?ta, such as seismic data and drilling data 
20 available frpm previously drilled wells in the sar^ pr similar formation. 

Resolution of such data is relatively low. To drill such wellbores. operators 
typically utilize a drill siring which contains a drilling device and a number of 
measurement-while-drilling ("MWD") devjc^s. The drilling device is used to 
disintegrate the subsurface formations and the MWD devices .are used for 
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deterniining ihe properties bf the fdrrhations arid for determining the 
downl^oife drilling coHditiohs. _ df>erators utilize the Irtfonifiiatiori to Adjust the 
•' driliinig dii-iBdtidh> '■ ' -■i^. : - . . ... 

In iTi^ny d^ses it lis desirable^l^ Wifnai^' weliboi^S irt a non- 

■ th^rt dfnr Wm^ m latrt wfeHborfeg %om the 

= pnmary welfbbre into the li^Vi^' fomrialioh; ^ In 'Such tas^s; It is highly 
desirable to pi^te^^ ihe priniaiy wfellBbre pa,j^ 

' Which is at ai kricAvn 'dfstarfce'rrbm tt^e bduhdiaiV of the tSf^gt formations. 
Prior art typically utilifes seigmic datb arid pribr wMlbore data to decide u 
thfe p^th for thb prinriary Wfeilbdre: The tesolutiort of such data is relatively 
poor. Wirelih^ ibdis -ciaH l5e nin to obtain the hecess&rV lJeb fSoundaiy 
information. AA/Veftnt syitMs liec^^^ Ihe drilling operations for 

several hour^ arici are' tHu^ hbr very de^ir^l>ie. Islbhe 6f the tJribr art systems 
provide iH-situ 'detiefH)iHa^^^^^ ibc^tibn bf the bbundaiy bf the target 

producing forrnations relative to the wellbore being drilled. 11 is. thus, 
desirable to determine relatively accurately the lbcatioT> of the boundary of 
the target forrttsition rblitive fb the pHfiri^fy Wisllbbre White drlllihg th& primary 
wellbore: Such ihfbnnaiioh caH ther^ fefe utilized tb adjust the drilling direction 
to adjust the drilling direction to forrh the wellbore along an optirfiurh wellbore 

"path: ' ■ ■ ■ ■ • 

As rioled above, current drilling nriethods and systerris do ribt provide 
in-situ means for determining the pbsitibh Of the target formation bed 
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boundary rel.Hve to a primary weilbore ^hat drilled in a ,r.ort^producir.g 
formalion along the target forrr^aUon. Current directional drilling systems 
asuaHy employ a drill string having a drill bit at its bottom that: is rotated by a 
. motor (comrnonly referred to as the "mud motor).. A plurality of sensors and 
. MWD devices are plac^ed in clos^ . proximity to the drill bit :to n^easure certain 
. . drilling; borehole and formation evaluation parameters. Typically, sensors for 
.. . rneasuring downhole temperature and pressure, azimuth and inclination 
- measuring devices^nd a formation resistivity measuring deviGe are-emplo^ 
to determine the drill string and borehole-related parameters, However, none 
of these systems allow drilling an access wellbore at a known distance from 
tHe wellt>ore that is= determined. 3nd adjusted while- the access wellbore is 

V biding drilled. 

, : „ Uhiled Stams Palert. Application S^rt No. 60A)10,652, filed on 
January 26. 1996. which is assignee* Jo *, asslgrms of,, *,a presan< 
,pp,ica,iohandv-.ichis.incorporaledha,einWraferen«.F«^^^ 
,«r *i«ing borahoias .wha«in me. dov».Ma .subassan** includes an 
, acoustic MWD syslen, in »*.ich a frs. Se, ^ acousUc censors is utilized to 
, dalermine the acoustic velociUes of the borehole fonnations,d*ing drilling 
and a second set of acoustic sensors for determining bed boundary 
information based on .he formation acousticveloc'-ies n^asured downhole. 
. feolators belwaen the transmitters , and .their associated receivers serve to 
reduce the .x>d, wave and tuba wave effects. The present invenlion 
prelerably utilizes .he system disclosed In the United States Paten. 
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Application Serial Mo. 60/010.652 to determine the location of the bed 
boundaries around the primary wellbore, including the bed Ipso-^^^ of 
target reservoiP; relative to the prinrary wellbore vKbiJe d^^^ access 
wellborei The drilling direction or path of the primary welibore is adjusted 
based on the bed boundary information to Rlaqe, the^^i^^^ 
bptititorn^istanee from the largelfoirnalipR 
< wellbore is Relatively, accurately known in relationvto, adjacent focmations. it 
enables drilling branch wellbores calong Qptirrjum .paths ;,|ntp, t target 
formafioniand the non-produGing^forinatiops. ; ^ , 

' In the prior art primary wellbores., a r?^^^ are placed to 

facilitate; pi-oduction of hydrocarbons and to perform workoypr services. Such 
devices occupy space in the primary wellbore. which may be utilized for 
itnpi-6\;int)' the bvet^aM ef^^^ the wellbore system. Such primary 

wellbores are expensive tb constfucl. are. relatively inefficient in transporting 
hytearbons arid afe olastructiwe if. major wb is .reguj^d after the 

cbmpfeHWi -of such wellbores. It is desirable to haye, branch y/ellbores for 
storing various types of equipment and materials ; dQvy?nhple^ 
retHeyablfe devices which may be: utilized for performing dbwnhole 
operations; It is also desirable to leave the primary weltopre substantially 
free of any equipment and materials which.may be, placed, outside the main 
wellbore and to utilize the main wellbore primarily ior transporting fluids 
during: the production of hydrocarbons. This may be accomplished by 
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Storing certain devices rn^tK^ Storage wellbore and lnstalling4hB fluid flow 
control devices entirely in the individual branch wellbores. 

It is a coromori' practice ttK ^ornv- a seal; around an . area at ttie 
int^rsectior^ of the primary wellboreuand the branc*! wellbores. The seal is 
usually termed between the intersecting wellbores and the fomiation. Since 
the prior art branch wellbores are formed from the primary wellbores placed 
in the producing formations, the seals, rare formed entirely within such 
prodtiding formations: Seals formed in the producing formations tend to be 
tess durable becauser such fopmations .typically are. relatively porous and also 
. t>ecause of the presence of depleting. tiydrpcarbons. II is therefore desirable. 
. to fofm such seals. entirely within the. non-prpdueing formations. 

: . United States Patent Applications Serial No. 08/41 1.37?.: filed March 
27, 1996 and! Serial No. 08/469.966. filed June 6. 1995. . both assigned to the 
. .assignee of this application; which are incorporated herein by-reference in 
their enfireiy. disclose forming:branch v/ellbores frorn a primary; wellbore. 
wherein some of the branch wellbores are drilled outside *>roducing 
formations or the reservoirs for storing , chemicals for treating Ihe 
hydrocarbons downhole and for, re^injecling water intq.^econdary formations. 
Such wellbore construction solves some of thp problems with the above- 
noted prior art wellbore. Woweyer; the?e methods do not provide wellbores 
for storing retrievable devices therein which may be utilized downhole at a 
later time, such as for performing completion operations, perforating, or 
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performirig WorkoVer tasks or transferring certain chemicals from such 
storage wellbore's to ariother location dovmhole dgring^ drilling of branch 
wellbores or at a later time, such as after the hydrocarbon production has 
started. Additionatly, sUct» Wellbores do not provide for forming seals which 
lie outside the producing wellbores or prinrjewy ; wellbores, A*ti utilized 
primarily for trdhsportiiFig fluids during the produGtlQci phasfei: 

^''Tfm- present; invention : addresses ^ . the !^gbDv^?.not^d ; problems 
associated with fe»rmalioii> and use Of roulli-latera! welJljpres and provides 
methods forrfbrmihg multilateral wellbores from a primary wellbore which is 
forrnfed substantially In a nori-prodocing formation. The distance between the 
primary-wellbbfe and the target foitnations is determined while drilling the 
primary wellbore. preferably by acoustic means. The drilling path of the 
jprirhacy wellbore is altered or adjusted based Ort the in-situ distance 
riieaSuriBmertfs to place the prihiaiy wellbore ialong an optimum path. The 
tateral weHbories are drilled from tbfe primary wellbore «n the non-producing 
fOFfnattOns and producing fonnalions. Seals are formed at the intersection of 
the lateral wellbores and primary Wellbore eritirely in the non-producing 
fonfnation. Lateral v/ellbores are utilized for a variety of purposes, including 
for storing equipment and for processing and treating fluids downhole. Fluid 
flow control devices are placed outside Jthe primary wellbore.= The primary 
weillbore 16 utilized primarily for flowingihe hydrocarbons. 
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. c;nMMARY Ot= THE INVENTION 

The presenHnvention provides, meUysds an^^ 
lateral wellbores. In one method,,a primary, or access ,wellbore is formed 
, substar^tially in 3 non-producing 

wellbore is formed from the access wellbpre into a hydfpcarbon-bearing 
formation for recovering hydrocarbons from such a formation. At least one 
, branch wellbore is formed for storing j^eWeyabje apparatus. may be 

utilized later for performing ap.oper^ior* dpvmhole. .Additional lateral 
wellbores may be formed fro^r^ the acce^^^ v^ell^^^^ or the .branrt, wellbores 
,- for storing thefeiri,:ma.tecials apd.eqMiprnent^w^^ may be utilized downhole 
later.- One sueh. branch wellbore may be forrped for storing certain chemicals 
that are selectively discharged into the hydrQcarbpns during production, 
AnQtherl>ranch wellbore may be forrped tO: contain a fluid ^paration system 
.for separating downhole hydrocarbon^ |n^^ 
- hydrocarbons frotn other fiuidssuch as . „ ; 



The present invention provides for forming seals between the access 
20 , , .wellbore and ^ production wejihores entirely in the non-hydrocarbon 
bearing formations: Additionally. flQW control apparatus for controlling fluid 
. „^ Tloy.. from the producing, formatior^s throygh the production branch wellbores 
may be located entirely outside the,apc^ss wellbore to fadlitale the fluid flow 
through such production branch wellbores. 
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The prbdudfarj br^Hc^^ other branch wellbores are 

compFeled. Hydrocarbons then flow from the producing formations into lheir 
&sSbciat^* pfoductidn welibdres. Sfcich multMateral wellbore- construcUon 
allows utmzih^ the accfess wellbore for prtmainly transfibrting: fluids during 
#bdfiicti6rj of hydibcarbohs an remedial 
and'cr fein/ic6 operatidhs: 



10 



. -...v^ rn iinbiK^methdd Sf theifH-^ cfismrm miwBen the 

^ addeii ^ellbfcfry^ &hd the producing formatie>rts is- dfetemiined Vduring the 
' drillina bf the acx^e^Weilbore: In dhew^lhdd acousticsensbrs deployed in a 
drtltt% ass^bly air^ uiilizlW fdr dfeterrtiirifng^lhe between the access 

wenbore arid th6 desifdd^rWatidns:- In ah alternative method seismic 
--^measurement ay^-ufili^ <telerminih& such distance Whil^ drilling the 
- accys^vifellbBhe. th^ for adjlistlng the 

- drilling p^tHbr the ^acbes^^^^^ 

devices thai would autbhraUcSlly adjCfct the dnilihg on the 

computed distance. 

The rtiethods of the invehtibn provide for retfe^^^^^ the stbfed devices 
in the branch Wfelfbores for pferfoniiirig a fuhctibri downhbie^ ^^^^ ^^^^^ stored 
iJ^vibes may include desfe^ fSr tirillirig Wellbores. for perforating wellbores. 
for p^fforming wellbore complbtion operations, for performing workover 
operations and for taking wellbor^b measurements. 

9 

StJBStltUtE SMEfet (RULE 26) 



BNSOOCItt <GB_a3471S7A I > 



5 ■.■^l -. 



10 



PCT/l;S97/67343 

WO- 97/4 1330 



V . . The present invention further provides a. system for transporting 
devices or materials to and from any desired branch wellbore. 

Examples of the more important features of the invention have been 
summarized rather bfoadly in. ord^nm delajled .description thereof that 
follows may be better uhdenstbed.^nd |r. order tt,^^^^ the CQnUibutions to the 
art may be appreciated. There are. of course, additional features of the 
-,nvention..ttiat will be described hereinafter and which will form the subject of 
the claims appended heretQ, : , V : 

' ppicp nPf^CRIPTION OP THE DRAWINGS ^ 



For detailed understandina Qf the p^^^^^ 
,5 be made to the following d^ailed description of the preferred embodiment. 

taken in conjunction with the accompanying drawings, in which fike elements 
, have been given like numerals, whereiri: 

.FIG..1 shQv^s.a schenialic illus^^^^^^ 
a non-producing formation whjle determining the location of, the target 
formations relative to the access wellbore. 
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RG. 2 is a schematic diagram showing the formation of lateral 
~ ; wellbores formed from the primary access wellbore.al selected places into the 
non-pfOducirig arid producing formations. : ^ ^ ^ ^ 

FIG. 3 is a- schematic 'diagram «MDwing^ of seals at the 

ihlersed«6n of the primary wfellb&r^ and th^^bfend^ w^^^ ^^^^^ 

' '^1(5.4 shows th6 pracemerit of retrievable dfevicesv^n a ^branch wellbore. 
chemicals in a separate branch wellbore and processing appai^atus in yet 
another separate branch wellbore. thereby enabling utilizing the access 
wellbc«r)Sntoily (j^f'e 

~ : FIG. is is a schematic diaii^m Showing Ih&^ p^^ of flow control 

"* ajppafatW^ 

FIG. 6 is a scheftiatifc diairart ih5>Artrig <^the fb^ of 
interconnecting access wellbores in a non-producing and producing 
fbrmaiibn; wfie/^in lateral productioh \i«rellbdreS are formed from the access 
• wellbore in the producing fbHriatiori: ^ . . o 

FIG. 7 is a schematic diagram showing a primary access wellbore 
which avoids certain producing formations and which is drilled into a certain 
producing formation. 
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FiG. 8A is' a schemattevdiagram of the primary access wellbore with a 
muUI<»nc«ntric lubingfor flQwiog fluids theremrQ^ 

FIG. 8B is a schemalic diagram of the prima^ with 
multiple tubings placed therein for flowing fluids therethrough. 

FIG. .9A IS a sehematic'diagramof a transppntssyst^m fQF MSeiin placing 
devices and materials in.the braoch.wellboces. , 'i 

■ r:.-. FIG. ?B. is a §ide oMhe transport systerp of FI^,.3P- «: i : . 
' nPTAlLED DFRr.RIPTJON HP PREFERRED EMBODIMENTS 

In general,, il^e,.pr^sent invenUpr> proyicfes methods and, systems for 
forming multi-lateral wellt>ore? |ro^,.one or. r^^^^ access v/ellbores. 

FIGS. 1-5 illustrate the forrr^ation of lateral w^llbores from an access wellbore 
that is formed primarily in ar^on-producing fprmatipn. FIGS, 6 and 7 illustrate 
examples of forming branch w^Hbores frpm.^ccess wellbores formed in both 
a non-producing and a producing formation. Branch- wellbores made from a 
single access wellbore are first described followed by the formation of branch 
wellbores from multiple, access wellbores, Apparatus and method for 
transporting devices and materials into the wellbores is described thereafter. 
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: V FIG; 1 shovfl/s a schematic diagram of a ppefeired drilling system 10 for 
drilling wenborea &mhom^ Tbe drilling system i« a driHing platform 

12. a drill string 30 having a drilling apparatus and various measurement- 
While-drillihg fMWD")^^^^^^ al^tits bottom end. Hie combination of the 
drilling m>^ram^'iatHf -th^i^^ are somfetimes referred to herein as 

the "downhole assembly" or the "boltomhole assembly" or "BHA" and is 
d©hoted rtOmeif^l 45r The botiemhole a is iitiltted for drilling an 

access wellbore 20 thrdOgh thetsobterranean formations and for making 
measurements relating to the subsurface formations and drilling parameters 
during the tHllingbf thWidfeess wfe^^ The drilling platform 12 includes 

a derrick 14 erected on a floor 16 which supports a rotary table rotated by a 

includes a tubing 32 that extends downvi/ard from the rotary table into a 
prifri^iy of i^ain acciss weliid^^^^^^^^ >V^b8tfor«hble ass6mbiy 45 is attached 
to the bbttdm 'ericJ of the luiing 3:2 fbV driiiiHg the Wellbofe 20; the drill string 
36 is coupled to rdraN^^A«3fks via'a^ swivter^d lin J through a 

system of pbn'eys to hold the dritl Mp^' 32: SOth blemfents ar^ Vell known in 
the art for forming weiibores arid are; thiis/ hot or described in any 



detail. 



A cbntrol trhit 40 is preferably placed bn the platform 1 2. the control 
unit 40 receives signals from the mWD devices and diher sensors placed 
downhole and on the surface, processes such signals, and aids in controlling 
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the drilling oper^tforis a^^^^^ The surface 

control unit 40 ineludes devices for displaying desire^^ 
other information>whiCh irifbnriation is utilized by an .operator>to control the 
,,• , drilling operations; ^ The suffaee contror unit 40 dontains a computer, memory 
wr : for sloring data, data recorder and bm^^ The.surface control unit 

, .40, -also, includes, models and processes - data according , to .programmed 
. instructions and- responds . to user commands, entered .tH^ough- ra sullable 
. means,., such as a keyboard, . A number, of alarms, 44, are^fi^^^ to the 
-control unit 40, which selectively activates such; alarms: wheii» cert^^ unsafe 
. or undesirable^operating conditions occur. Such control syslemsar^ 
. , the art and. thus-^are not described in -detai 

. .The botlomhole assembly 45. preferably includes a.drill motor or mud 
, . -rnotor:55 coupled.to:a drill bit SO via a drive shaft, (not shown) disposed in a 
bearing assembly 57=ifor rotating the drill bit 50 when a. fluid 31 is passed 
through the mud motor 55 under pressure. A lower stabilizer 58a is provided 
near the drill bit 50. which is preferably.placedover the bearing assembly 57. 

to acts as a centralizer for. the lowermost .portion- of the boltomhole, assembly 
:, 45. Additional stabilizers, such as a stabilizer 58b. are suitably placed along: 
,0 .. the boltomhole. assernbly for providing .lateral support to the bottomhole 

- assembly 45 at desired locations. 
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Stni refeiTiog to FIG, iv^^^m^^^^^^ contains a formation 

■>.■: ; resistivity device 64 for deteirnining. the, formation resisUvily near and in front 
of the drilt bit SO, a garnfea ray.device,65 for measuring the formation gamma 
ray intensity and ah inelination measuring device {ifjqKnpmete^^ 74 for 
j'^ determining; the incliftatto^ ari*azirouth.i©f the bpllomhole assembly 45. The 
^ ^ V rdslslfvity deviGe 64 contains o^ of transmitting^^ arttennae 66a 

^i*- ^ anreebi^pacedfrom ene 

' i^a'gnetie- di^orfegvate^ which operate^ in the medium frequency and 

lG)Wer high frequency spectrum. In operation, the transmitted electromagnetic 
waves are perturbed as they propagate through the formaliorv surrounding 
the resistivity device 64: receiving antennae 68a. and 68b detect the 

perturbed waves. Formation resistivity is derived from the phase and 
amplitude of the detfected signals. Signals^ from these devices and other 
- - > sensbrs ate processed by a downhole. circuit and> transmitted- 1& the surface 
■ cohtrot unit 40 priBferab 

^^^ ^f><^r^ometer^ 74 and the: gamma ray device 76 are preferably 
placed along the resistivity measuring device 64 for respeGlively determining 
the inclination of the portion of tt:.e drill string near the drill -bit 50 and the 
formation gamma ^y intensity. .Any suitable inclinometer and gamma ray 
device may be utilized for the purposes of this invention.: In addition, an 
azimuth device (not shown), such as a magnetometer or a gyroscopic device, 
may be utilized to determine the drill string azimuth. Such devices are known 
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in the art and. thus, are not described In detail herein. In the at>ove- 
described configuration, the mud motor 55 transfers power to the drill bit 50 
via one or more hollow shafts that run through the resistivity measuring j 
. : device 64. The hollow shaft enables the drilling fluid to pass from the mud j 
motor 55 to the drill bit 50 In an alternative embodirnent pf^e di-ijl string 20. j 
t the rriud motor 55 may b^ coupled below resisUvity measuring device j 

i 

■- any other suitable place. ' ' ' ' | 

, . Th6 ddwnhole assembly 45 preferably incl^^^^ j 
contains ah acdtistic system 70 for deteririining the distance between the 
access wellbore 20 and adjacent formations, such as target or producing - 
(hydo^C^rbor^-bearing) fbrniations 82 and 84. Producing formations are also 
- referred he^eih as reservoirs- Thfe acoustic system cd^^^^ 

one or more sets of receivers (not Shown).- IFhe system is ad^^^ 
: acbu^tic Signals at a d.sired numbe.'..of frequencjes: or by sweeping . • 

frequencies in a given range. The transmitted acoustio signals 'feflect from 1 
. the formations 82 and 84 and the^reflected signals, are ■ clelecled by the 
: . receivers. The detected signals. are processed to.determine the distance "d" 

between the access wellbbre and the-t^^^^^^^^ ., 
-the transmitted signals are chosen to obtain a desired ^depth of investigation : 
and the resolution. Such a method enables ,in.situ determinations of the 
distance between the bed boundaries of the target formations 82 and 84 from 

the bottomhole assembly 45. 
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United Stales Paten* Applieatiori Serial No. 60/010,652^, which is 
assigned to the assighee of this invention and which is incorporated herein 
by reference in its entirety, discloses an acoustic system for determining the 
bed bdurtdaries from a bottomhole assembly. The present invention 
preferably utilizes such an acoustic system for determining the distance d 
The present invention, however, may utilize, any jOther toown system for 
determining the bed boundary information. Such systems may include 
seismic methods in which receivers are deployed in drill string or the BHA 
and a source is placed at- the earthis surface or vice versa. 

StiH referring to'FIG.: 1, the. section 78 aisp includes devices for 
determining the formation density; formatipp porosity and other desired 
formation evaluation parameters. The section 78 is preferably placed above 
the mud moter 55. Such devices are knowrj in the art and the present 
invention may utilize any such devices. These devices also transmit data to 
the dowrthole telemetry system 72; which in turn1ransp»iis,lhe received data 
uphdie to the surface control unit 40. The downhole telemetry system 72 also 
receives signals and data from the uphole control unit 40 and transmits such 
received Signals and data to the appropriate downhole devices. The present 
invention preferably utilizes a mtid pulse telemetry technique to communicate 
data from downhole sensors and devices to the control unit 40 during drilling 
operations. Any other communication system also may t»e utilized. 
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Still referring, to FIG. .1. in one methocJ,,of foriiriing yyellbores. the drilling 
system 1 0 is utilized to drill the access wellbore 20 tl^rough a non-producing 
or nort-hydroeartwn-bearing formation 80 along , a pcedeteripined wellbore 
; . path a certain, distance from the riydrocarbpn-tjearinai^^rmatipns. such as 
formations. 82 and 84. .Such a predeterminei^iiy/etlboxe^:;:^^^ typically 
defined based on prior information, such as seismic dqta and. data relating 16 
prior wellbore formed in the same or nearby geological formations. During 
the drilling of the access wellbore 20. the. ^coustip. device 70 continually 
determines the; distance d between the wellbore^.20 and the^ target formations 
82 and 84: As noted earlier, prior, art systems d& not attempt to drill the 
access wellbores primarily in a . oon-producing formation and also do not 
determirie the relative jQcation of the target fonnations« wfeiile drilling the 
acoess; \yellbore. In the present invention, ihf bed boundary information 
obtained by the^.bottomhole assembly 45 js prefera^^^ utilized to adjust the 
drilling direction of , the access wellbore 20 from, the, surface or by deploying 
self-adjusting apparatus downhpie tliat may be cpptrolled frqm the surface or 
which is selfractuating ba,sed;pn the distance d determined by the bollomhole 
. . assembly 45 and the desired distance.. . Such method enable drilling the 
access wellbore along an optimal wellbore, path and enables adjusting the 
drilling path bases on jelalivel)?, accurate j^-situ measurements taken during 
the drilling operations. 
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Typically, the access wellbore. such as the wellbore 20. is 
substantially larger than thfe ikferal wellbbrfes that ar^ to drilled from the 
access Wellbore. TlSerefore/ access WellboreS require lise of large rigs 
which are expensive to operate. Therfefbrei It is desirabfe to first drill the 
acGiess wellbbre tb a sufficiem dist&rice frorn the Surface and then drill lateral 
Wellbbres by-^l^^^ rigs, which jare usually referred to as the 

• workdverngsl • •■• 

Thfef aocesfe vv?ellbbre%0 i^ pre^ 
' eWtifely in rtonsprbdOdlng fdrtihations for reasons which are more fully- 
expilairted laieK ' Ohce the access wellbore 2© has been formed to a desired 
depth, a desired nurhber of non-production lateral or branch welibores are 
fornriSd from the access wellbore 20. rAs an example and hot as a limitation. 
Fl(3. 2 shbw^^^n e^mble bf forming ribn-production branch welibores. Non- 
pi-odiictrbh branbh iiirellbdrtes 102; 1 04 and 1 06. each having a desired reach 
or depth, are shdwil fbrmed from the access wellbor 20 -into the non- 
f>r6dueing fbfrrt^tibri 80. Weiiborest 02.' 104 and '106 respectively intersect 
the wellbore 20 at locations 103, 105. end 107: The nort^prdduclion branch 
welibores rhay also be forrhfed frorh prbductibn branch Wetlbofes 110 and 
112. thfe hoh-productibn v/enix)res may be utilize^^^ variety of purposes 
as explaihed in more detail later with reference to FIGS. 4 arid 5. 
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It is desirable tov form the . branch, wellbares . in a iipn^^^ 
formation because they usually are lesS: - porous .than the producing 
formations and are. thus, harder than the producing formations. The non- 
, producing formations, thus, enable, forming , stronger .airid more durable 
wellbpres less , expensively,. Spme ©r^spch, wellbpres,, boweyer.^ may be 
formed in the. producing f orn[»aliqns,: Jn addilion,la the desired non-production 
wellbQf:es 1.#2. -1 04," and tp6. a desjrf d number, of pijpductiqn >wel|bores arc 
, . forme;d from the access \ye!lboreJ2Q,ipto thes prododng^pcm^tipos J2 and 84. 
As ^?».example.. and npi as aray Usn|tation;.,;FIG. 2, sfvows; the formation of two 
production wellbores:;.|:10ci, and J1 frprn IpcaAions (points of 

. . intersection) 111a ,and: 111b ,at he access.; wellbpre 20 into , the . producing 
foEmation 82. Similarly, a production branch wellbPre 112 is.formed from the 
access wellbore 20 into the, producing formatiorv,84. Knowing the distance of 
Ihe producing formations 82 and, 84 from the access wellbore 20 enables 
planning and-drilling the branch..fwellbores 110a. 110b and.112 along 
, optimum welit>ore paths. ^ " 

It is known in the art that it is desirable to drill the wellbores in the 
producing formations, such as formations 82 and 84. with a drilling fluid that 
is different from the fluid utilized for drilling the wellbores or portions thereof 
in the non-producing formations. This is due to the fact that commonly used 
. drilling fluids for drilling wellbores through ihe non-producing formations can 
j.productivity impairmenl in the producing formations, tf this occurs, this 



cause. 
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usually requires s^^^^^ to aiiow the producing formation to 

reach its maximum potential . : ' 

The fluids used for drilling ^^ 
5 irt thfe art as the '•drilWri" fluids. Current methods requipe havrng two complete 

fluid systertiis? The ^^^^ fluid is t^ahg^d eac^^^ drilled 
. .J frito a prbduciriig fcrirtiatioh. In th^ example of FH3;^ 2,- thfe drtHingi fluid would 
chbhgfea >A*teri the brdr^ 110a'. 
The dnllin^ fluFd^S^^^ 

JO beeh drilled ahcl tHfe drilling is coritin^ 20 past 

Ihe branch wellbore ilO^x T^ putpoisg of this iriVerttion, it is 

preferrecf that the-^ w^ both the access wellbbre^^ a branch 

wellbdres, firist bfe formed in this ndn producing^ f to the extent 

^ ^ ■ practfc^nby utilizing onie type of drilling fluid and then; e^^ fluid to 

15 drill the biranch >AJ^b|ilbores in; t^ Thus^v the present 

invention requires changing the drilling fluid only once,. i-e., afterjihe access 
wellbore and other branch wellbores have been drilled into the non-producing 
formations to the extent practical: 

After drilling the branch wellbores as described abov^, seals are 
■ formed at respective branch wellbore junclipns with th^ 
FIG. 3 shows the formation of such seals. As shown, seals 154 and 156 are 
respectively formed at the intersection of the access wellbore 20 and the non- 
production branch wellbores 102 and 104. It may be desirable not to form 
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any seal between certain branch, wellbores and the access wellbore ZO as 
shown for the branch wellbore 106. Similarly, seals are formed between the 
access wellbore 20 and the produeUon branch wellbore^ 110a. 110b and 
112. AS noted earlier, since the rocks are .- usually hari^er in the non- 
, . - producing formations, such as the formation 80, it is, preferred that the seals 
. . . <for the .production wellbores. such as wellbores llCa, 110b ^nd 112. are 
.... . formed entirely in the non^producing formation 80, ^uch seals are easier to 
... form and are more durable. Various types,of seals, apd methods of forming 
seals are known in the oil and gas industry, For the purpose of this invention 
any such seals may be formed. 

.' sun referring to FIG. 3. the .production, wellbores are completed at 
,. ,,|lesireci, zones. F.pr example, wellbore 11.03 is completed at zone 162a for 
. producing ; hydrocarbons from the formation 82., Additionally, the wellbore 

lipb i§ i^mpleled at tw tpcalions i!?2b'.and 1?2b" for producing additional 
, hi^rpcarbor^s from the formation 82. Similarly,, wellbore ,112 is shown. 

cprnpl.eted....al.a zone or location 16,4 for prpducingy hydrocarbons from the. 

formation 84. It should be not^d that any number of wellbores oiay be formed 
.., in each of the producing, formations and each such wellbore may be 

completed at any .number of zones, fpr optimizing the production of 

hydrocarbons. Furthermore, any, suitable completion method may be utilized 

for performing completion operalions> 
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FIG. 4 shows the <x>mpletid nbiVjarckJuction wellbores 102. 1 04 and 
106 and soririe examptes '6f how such wellbores miay be utilized: Wellbore 
102 is shbwn tti contain a liner or casing 202 for protecting the wellbore from 
collapsing.. Ih certain hard fohtiatibhs and/or certaiiii shallow n 
rrtay not "life hecessaiy td use such methods for prolefeting the Wellbore. In 
FIG. 4. wellbore 102 is shovvn as a place for storing devices. The stored 
devices ar§ denoted genei^lly by riumeralv204.v Once the desired number of 
storage -wellbbres. such as wellbore 102/ hSve been suitably completed, 
devices 204 may be convieyed into and retrieved the?efrom as desired. As 
shown in FIG. 4. devices 204 may be coriveyetl Tritb^^ihe sibragg wellbores 
102 via a casing 240 placed in the access wellbore 20 and a suitable 
dlosable opening 205 between the accesss welliabi-^ i02 and the casing 240 
by any suitable method, including by ajlied tubirig^. the devideS 204 may be 
sel^prbpeliey and may be ^ctiVi^ted ^ ri^^ as the 

surface or a locallion Irt^ariv^lJf the Wellbbrfes via^ cbinfnunrcation 
apparatus.' T^^^^ a tfevibe wbOld fcdnlaih' cert&rn- of local 

ihti^lligenc:e; ''The devices 104 may be programmed to s^lf^actOate upon the 
occurrence of a condition to perform an operation aownhble: Thus, the 
devices 204 may be autonomous: The devices 204 may be retrieved from 
the wellbore 102 for perfomning a suitable operation dowhhble; Examples" of 
the devices that may bb stored in the Storage wellbbreS' include: (a) 
botlomhole assemblies, which may include a drill bit. drilling motor and 
measurement-while drilling devices (b) individual measurement-while-drilling 
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devices and/or' other sensors for use in determining formation, drilling. 
' ^ welibore and production paramMers. (c) devices for use in c6mpleting 
. wellbo^es. (d) perforating devices, (e). packers.. (0 compressors; (g) pumps; 
:. . (h) perforating devices; (i) f.ow^co^^^^ 

be ^lili^d downh^fe during ma formation of. the wellbores described above 
. > -and/or foM^ter u3e dDrihg the production, pf hydrocarbons fromi the target 

Still referring.lo.BG. 4. me.ppn.prqdu^ branch wellbor^ , 104 has a 
,~ ., juncUon.154,and is. lined witha casing ;?Q^,^ This vv^Hl^ore Is shown to house 
" .materials .2a8.:^hict^ may be. utilized for prx>ce,sing or treating fluids 
. . dov^HoIe.. The stoned materials 208 maylnclude chemicals,and/or biological 
. . masses (en^mes). The chemicals and/or biological masses may be utilized 
. .for trebling dov«hhole fluids to alter the viscosity, to change,; the chemical 
- obmposition :d. chemical make..up.P^^ - pn- 

wellbores. In practice, to treat the downhole fluids with the stored materials; 
. : ■ such:.materials may ^ contro'lably released, into, the. access wellbore 20 
through a release path 2ip,and a .uitable cpntro. d.v.ce 207. , Alternatively. 
. . the fluids frbm the access wellbore 20 may be passed, into the wellbore 104. • 
Via a .suitable line 207' for treatment with the stored materials. The treated 
nuid^ ^^ay theh .be returned to .he access wellbore 20 via the fluid control 
. dev.ce 207. The fluids may be treated to alter, the viscosity of the downhole 
fluids so a. to reduce drag, change -the chemical structure and/or chemical 
make-up of the downhole fluids, including the hydrocarbons. 
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Iri FIG. 4. the branch wellborevl 06 is shoyi|xi to, pontain equipment 222 
arid matferials for processing and/or treating fiuids downbole. Additionally, 
maleB&ts, such as chemicals and •biplogical rn^^ denoted by 

numeral 22^;irt»ay alsd be stored fornusg^wth tlje esquipment 222., The fluids 
2t9 rhay be passed from thew:access?w^llbtefce^20 into the weflbore 106 via 
suitable conduit 225a. The equipment 222 treats or processei? the received 
fluids 219 and discharges the treated fluids either back into the access 
wellbdrd 20 or Id another welfbbM t«^Dt :*;ho^^^^^ equipment 222 may 

include equipment ifbr se^kratirtr dovk^ihbre ntiids imo various constituents. 
mh as sbtidfe; v^ter. oil ^Wd^ g^& In one ^embfedimenti water may be 
- s^^^r^ted frdm oil and gas-^Thesfei^ may be discharged into a 

dump weilbbre (not shown) and the oil and gas.may be returned to the 
acdess wellbore 20 for traft^p6¥taii0n^.t^^^ This allows for more 

emcieni franspdftailbn of hydrocarbons fro 

In :ariothef femb&dfm^^^ ^t)6 the equipment 222 may 

Include dquipinent and for processing hydrocarbons downhble. Such 
equipment may utilize chemicals or other materials 223 for processing the 
hydrbcarbdns. As an example, prddudtion flOid may first be treated to remove 
any Abater and solids therefrbm. The hydrocarbons may then be processed or 
treated to produce other materials, .such as octane, pentane. toluene, 
benzene, methanol, naphtha, fuel oil, gasoline, diesel. jet fuel, lube oil. 
asphalt, etc. Processing equipment, chemicals and/or biological masses 223 

25 

SUBSTITUTE SHEET (RULE 26) 



23471 57A_I_> 



10 



15 



20 



wo 97/4,330 PCTA;S97rtm« 

may be utilized to produce such materials:. U should be noted thgt the 
. processing wellbores.. such as the wellbore 1 06; may be located at any other 
desired location, such as above each of the producing branch wellbores. 
such as wellbores 110a. 1iOb and 112. Additidnally. multiple wellbores may 
be utilized to accomplish ihei pnacessing -and treatment.of the fluids downhole. 
. For example, one wellboreimgy be uiyized to remove, sojids and water from 
the fluids and another wellbore for treating and/or processing the 
. , hydrocarbons. Thusv. pne pf. the , purposes, of such, w^^^ be to 

eliminate or reduce the processing of flui53§,and/pr hydfoca^r^^^^ the 
, surface.. Additionally, heating . equipment ^nd electrical equipment may be 
utilized;in a.branch.weilbqre to. treaWQ^^ 

Still referring tq FIG- 4. me.b^^^^ such as wellbore 106. 

, , may be utilized to contain equipment such as compressors for compressing 
any gaseous vapors in. the fluid downhole. Such compressors may be utilized 
to compress the gas and discharge the compressed gas into'a producing 
formation to aid the production of hydrocarbons from such a formation. 

" Alternatively, the gas may be compressed irto a liquid form and discharged 
into the access wellbore 20 for transportation to the surface. 



In the present invention, the non-production wellbores 102. 104 and 
106 are preferably, but not necessarily, formed entirely or substantially in the 
non-producing forrnatioos. The non-production wellbores are preferably 
utilized for performing desired operations downhole for improving the overall 
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efficieridy of recovering and/5r processing hydrocarbon recovery, improving 
the life of the Nj'aribiJs wellbore^ and/or reducing cbsHy operations at the 

••■■■surface..^''- • 



V ■ RG. « §hdws examples ;o^^^ devices 
outside^ KotR- the primary^ SifeeefiS wi^llbore^ 20?and the producing fomiations. 
and the plaeemeht of processing equrpmem^^^^ the primary Access wellbore. 
In the dxampfe bf FIG. 5. a separate fluid ftow control device is placed in each 
6'f the prdductJdri wellbores llDa. IfOb and 112 Accordingly, flow control 
tfevices 3003 artd iobb arfe respectively placed' in p^ ^^(,3 
arid ilOb white a flSw cbrt^^^^ 304 is placed in the welllxjt^e 112. The 

fluids recovered from the formations 82 and 84 pass to the access wellbore 
via these control devices, the fluid coritrol devices ioOa. 300b and 304 may 
be controlled from the surface. These flow dohtrdj de^^^^^ 300b and 

304 are preferably remotely and independehtly boritrolla^ control 
unit 40. These flow control devices are adjusteci to optimize the production of 
hydrocarbons from the various producing fonnatiohs; This also allows 
shutting down a specified production branch weilbores to perform workover or 
service operatipns. The flow control devices 500a. 366b and 304 may be 
made to communicate with each other so that they may automatically adjust 
the fluid flow from their associated wellbore according to programmed 
instructions. These devices may also be programmed to completely close if 
certain predetermined adverse condilibrii occur. Addiliohally. these flow 
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control devices may be operated as a function of certain .parameters of 
.interest, such as the pressure, in the branch welllx)res: , 

. Still referring to FIG. 5. the abpyetnoted in 
^he prim9rY access vyellbore 20. Devices placesJ in the primary w^llbore are 
; ge,r»erally.ideoqtedr by numeral 307; Such; devices may be usR^ fp,r treating 
, ,anci/or processing fluids :;^dpv»^nhple as , descri^^^ above in .jiefference to 
, eqMiprnent 222 ,<FI(5, 4). ThCi equipment ; 3-07 W. "^^^^^^ 

conjunction with materials (chemicals.,, etc. stored in pne, of. the branch 
wellbpres. such^^s w^elihore ip6. The; prpcessing and treatrnent of the fluids 
rnay l>e,dpne in the maqner idgscrib^ 



15 



The use of npn-producing wellbores to store devices and. rnalerials to 
perform desired. operations, and the use of fipw conlrol devices outside the 
access .wrellbpre allows the acqess wellbore to be rnaint^jned .sut>stantially 
free from devices that are not utilized for flowing fluids tf)fpugh"the access 
wellbore. In other words, during the production of hydrocarbons, the access 
wellbore remains free of devices and materials which might negatively affect 
the flow of hydrocarbons to the surf ape. 

The discussion thus far has related to the formation of rnuUi-lateral 
wellbores from a primary wellbore that is formed primarily in a non-producing 
formation. In some applications, it may be desirable to form more than one 
access wellbore. FIG. 6 shows a manner of forming multi-lateral production 
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wellbores from an access wellbbre formed in the produdng formation 82. In 
this configuratioiD, the accfess wtellbore 20 is fbrTned as described ^bove with 
in reference to FIG. 1. Additionally, the remaining wellbores are fomied as 
dfescrlbed in reference to FIGSV 2-5= with the exdeption bf wellbores llOa and 
i^tObr gfecbhd accS^is wisllbo'r^ 40^2 is rdrmed frdrh th^ access 

w^llbore 2© Ihtb the fbrmilibn 82! A desiffed niJlrtiber df tete^r wellbores 
4i04Sa.d are then formed- from the acsefess wiellbdre 400 ihto th^ producing 
Tbitriatrdri 82; Sfedls 406ai(a are fbrmfed betwfeeh the ^access 'welibore 402 
aftici branch Wellbores 404^-d r^^pedively These seals arfe formed Within the 
prddudhg formation%2 t>y ^Hy stJiiabli mellitid Rniciwri ih art: 'the branch 
wellbores are 404a-d are r^e^ipedtivfely j,^^ 
control devices are preferably placed In each of the produang branch 
Sii^ellbores to independently adji^st th^ flijid flow through badh such production 
'^Wellbbi-e: In each of tfte wellbbre coh^urafiorirherein t^^^ various fluid flow 
cbhtror devices may cbmrhuritc^^^^^ bther to control the 

cdn-esponding fluid flows and/or rtfiay be tontrolldd inbependeri^^^^ a 
rfembte location such as'th(B sUrfate. 



FIG. 7 shows an alternative method of forming welllidres. In this 
method, the primary wellbore 20 is formed away from some of the reservoirs, 
such as reservoirs 82 and 84. and drilled into some of the reservoirs, such as 
a reservoir 420. Hydrocarbons from the formations 82. 84 and 420 may be 
produced in the manner described above or by any other known method. 
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Such a method is useful when it fs desired to drill the primary acces,s wel!l>ore 
into one or more reservoirs., such as reservoir 420. and avoid drilling it in to 
one or more reserooirs; such as reservoirs .82 and 84. Su«ih a method allows 
placing the primary access wellbore along an optimal path, and allows the 
production of hydrocarbons from each such reservoir. It should be noted that 
additional access wellbores (not, shovmy, similar to the wellbore 112. may be 
fonned from the primary access wellbores into; the reservoir 420. , 

FIGS. BA and 8B show the use of mu|li-paths for flQWing fluids through 
the access ,weHborer:20. FIG. 8A shows two concentric conduits or tubings, 
having an outer tubing 450a and an inner tubirig 45Pb. More than two 
concentric tubings may also be utilized. These concentric tubings may be 
utifized instead of the single tubing 240 as shown in FIGS. 4 and 5. Fluid 
fidyy cofitrol devices 452a and 452b are installed respectively in tubings 450a 
and 450b to contror the flow of the fluids through their associated tubings, 
such an^^rrangement allows for belter control of the fluid flow compared to 
the single tubing 240. New wellbores tend to produce larger amounts of 
hydrocarbons, which amounts gradually reduce as the producing formations 
are depleted- In such cases, for high production rates, the larger (outer) 
tubing 450a alone or in-conjunetion with the inner tubing 450b may be utilized 
for flowing fluids, to the surface. This may be accomplished by opening the 
devices 452a and 452b. As the fluid flow decreases due. to. change in 
pressure or due lo the increased antKJunt of water production, one of the 
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tubings m^^ Additibnallyi this airangement may be utilized to flow 

different materials to the surface: For example one of the tubings may be 
utilized to flow water and solids to the surface and the other tubing for flowing 

hydrocarbons..; ^ -^j.:--. v- 

r FIG. 8B shows an alternative arrangement- of utilizing multiple tubings 
in ai' wellbore. FIGw 8B shows the use of; two different si and 
470b placed side-by-side in the access wellbore 20. Fluid flow control valves 
472a arid 472b are respectively placed; inUthe tubings ^470a and 470b for 
cdritrolling the fliird flows through iheiH respective tubrngs: The flow through 
these tubings niay be controlled by indejpendehtly cp^^^^ control 
devices 472a and 272b. The flow control valves shown in FIGS. 8 A and 8 B 
are preferably remotely Gomrjollable from the surface. The above described 
sirrangements provide for betteri^bntrol of the thrpugb? the access 

15 -V : SA^Hbore 20 ^ver^the: life^ of vihe^^^ requiring 

secondary^work to inseit smaller tubings. afterclhe^compte^ access 
.-^-wellbore 20.. . ^. - . ■'..=,>:.. e-ov . 

( FIGS. 9 A and. 9B show an apparatus which may be utilized for ptacing 

20 ^ into and retrieving from any of the wellbores; equipment arid materials. FIG. 

9A shows an access wellbore 51 0 having an, inside diameter "d^" and branch 
wellbores 512a^c with respective diameters d^^. Each bf the diameters d^^ is 
smaller than the diameter di. The device or tool 520 to be moved into a 
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desired branch wellbbre is detachably attached oi* coupled to a carrier 522. 
This can be accomplished by: making the^ size of the carrier 522 greater than 
each of the openings 51 4a-c. The dimensions of the carrier are such that it 
may be passed over the branch wellbdres 512a-c. To ctonvey the dfe^^ 520 
into^a desired wellboFe^Hhe carrier 522 is coupled to a 'conveyin^device 524. 
such as a iubing> The device 520 is coufJledi to ^^t^^^^ or the 

conveying device 524; The conveying device is then moved in the wellbore 
510 to posnion the carrier 522 before the desired Wellbore. For e5<ample. if 
the device 522 is to be conveyed Into the wellbore 512b, the carrier is 
positioned as 'ShdWn by the dbtted liiHes 522* before the wellbore 512b. The 
darriir- 520 is then detaictSed from the tibriVeyIng devide 524 whife leaving the 
device 52b attached Id the conveying de\rice 524. The device 520 is then 
conveyed by the cbnvening device into the wellBbre 51 2b. Since the device 

..... f ! . ... • . ♦ . 

■ ^ ^ 52 is smaller than the opening of the Wellbore 512b. the device 520 may be 
conveyed in to the wellbore by utilizing any of the techniques known in the 
art. After the device 520 has been properly positioned in the wellbore 512b, 
the conveying device is detached from the device 520 and used to retrieve 
the carrier 522 from the access wellbore 510. To retrieve a device from any 
of the wellbores. Ihe process described above is reversed. Fluids, such as 
chemicals and other materials, may also be conveyed into a desired wellbore 
In the manner described above. 
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In an alternative .embodiment, as shown in FIG. 9B, the eanier 54o 
inclucJes a number of adjustable .membeF3 5(^2. each member preferably 
: being independently adjustable radially: Such members may be mechanically 
adjustable or remotely: adjustable so that they ; e)q^and?aii<* collapse about the 
5 body 530, Tp convey, a device., the adjusla*>le members .areamoved to 

sM.itabla positions to convey the device,520. If remotely adjust^te- members 
, , are utilized, the earner may not need to, be detache0,,Rnor; lo coriv the 
V -device into.a: destination we|lbCT^. lMhe destination wellt>ore}i§^^^^ 

large Iq, accommodate both the .carrier and the ,^3^ 
10 the .cp^nbipatipji may .be-^onveye<^ into the de^^tinetion Nvelibore and the 

, carrier^ detached after positioning the devfce in the destination vyellbore. 
Such a carrier may be utiH2:e.d to retrieve a device from the wellbpre with the 
niembers collapsed to the t^dy, whiptj ,^re then expanded tp pass oyer other 
brancti w^ltoores .and i^posilioned to convey the device into a second 
•> wellbore. 

While the foregoing disclosure is directed to the preferred 
embodiments of the invention, various modifications will be apparent to those 
skilled in the art. It is intended that all variations within the scope and spirit of 
20 appended claims be embraced by the foregoing disclosure. 
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69248002.351 
Claims 

1. A method of producing a hydrocarbon, fron^ a ^ 
subsurface formation comprising.: ^ -^^ ^ ;> hv-v ^ 

(a) forming a wellbore into the subsurface 
formation for producing the hydrpparbon 

(br" converting doWnhole the hydrocarbon prod^ 
into a refined m^£^rial having chfem^^ 
structure different f rom^the hydt^b6arbon 
produced from the :subsurf-ac;e formation, ^.r, 

2 , The method as claimed^^in^ 5?!^^. 

refined material is Octane. - — ^ . . 7, 

3.' . The method as cl^ifned in^^^ . 
r^ef ined material is benzene , .: ^ 

A. The. method , as elaimed..in .Qlaim. 1., .wherein the. 
refined material is toluene, 

5. The method as claimed in claim 1. wherein the 
refined material is methanol. 

6 The method as claimed in any preceding claim, 
wherein the conversion of the hydrocarbon is done in a 
branch wellbore. 
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